Repair of 4-nitroquinoline-1-oxide-induced DNA damage in normal human cells and cells from classical and variant xeroderma pigmentosum.
The effect of 4-nitroquinoline-1-oxide (4NQO) upon 3 fibroblast cell lines derived from normal and xeroderma pigmentosum subjects have been compared. Excision-deficient XP cells (XP2BI), complementation group G, are nearly 200-fold more sensitive than normal cells to the lethal effect of 4NQO while XP variants (XP7TA), are 2-fold more sensitive. This cytotoxicity correlates with the levels of unscheduled DNA synthesis performed by the 3 cell lines. 4NQO causes a dose-related inhibition of DNA replication in all cell lines. However, newly replicated DNA synthesised immediately after treatment of cells with 4NQO is slightly smaller in XP7TA variant cells than in normal cells receiving the same dose of 4NQO, but DNA fragments in excision-deficient XP2BI are 50% smaller. It is likely that replicon elongation and joining together of newly replicated DNA fragments is dependent upon the excision of certain 4NQO-induced lesions, possibly normally repaired by a 'short-patch' repair process defective in XP2BI.